Seafood inclusion in commercial main meal early years' food products by Carstairs, Sharon Ann et al.
 1 
 
SEAFOOD INCLUSION IN COMMERCIAL MAIN MEAL EARLY YEARS’ FOOD 1 
PRODUCTS. 2 
Sharon A. Carstairs1, Debbi Marais2, Leone C.A. Craig2, Kirsty Kiezebrink1 3 
 4 
1Health Services Research Unit, School of Medicine and Dentistry, University of Aberdeen, 5 
Foresterhill Campus, Aberdeen AB25 2ZD, UK. 6 
2Public Health Nutrition, School of Medicine and Dentistry, University of Aberdeen, Foresterhill 7 
Campus, Aberdeen AB25 2ZD, UK. 8 
 9 
Corresponding author: Sharon A Carstairs, University of Aberdeen, Health Services Research 10 
Unit, School of Medicine and Dentistry, University of Aberdeen, Foresterhill Campus, Aberdeen 11 
AB25 2ZD, UK. 01224 437857 sharon.carstairs@abdn.ac.uk. 12 
 13 
ACKNOWLEDGMENTS 14 
We are grateful to the food manufacturers for answering queries and supplying missing nutritional 15 
information. 16 
 17 
COMPETING INTERESTS 18 
The author(s) declare that they have no competing interests. 19 
 20 
SOURCE OF FUNDING 21 
The study was funded by Seafish and Interface Food and Drink as part of a Doctorate Scholarship 22 
undertaken at the University of Aberdeen. 23 
 24 
AUTHORSHIP CONTRIBUTION 25 
Substantial contributions to the conception or design of the work; analysis, and interpretation of 26 
data for the work were conducted by Sharon Carstairs under the supervision of Dr K Kiezebrink, Dr 27 
D Marais and Dr L Craig. Drafting of the work was the work of Sharon Carstairs with the revision 28 
for important intellectual content and final approval of the version to be published given by Dr K 29 
Kiezebrink, Dr D Marais and Dr L Craig. There is agreement between the authors that Sharon 30 
Carstairs is accountable for all aspects of the work in ensuring that questions related to the accuracy 31 
or integrity of any part of the work are appropriately investigated and resolved. 32 
 33 
  34 
 2 
 
ABSTRACT  35 
Seafood consumption is recommended as part of a healthy, balanced diet. Under-exposure to 36 
seafood during early years feeding, when taste and food acceptance is developed, may impact on 37 
the future development of a varied diet. This study aimed to investigate the availability and 38 
nutritional content of seafood in commercial infant meals compared to other food types. A survey 39 
was conducted of all commercial infant main meal products available for purchase in supermarkets, 40 
high street retailers and online stores within the United Kingdom. The primary food type (seafood, 41 
poultry, meat, and vegetables) within each product, nutritional composition per 100g, and ingredient 42 
contribution were assessed. Of the original 341 main meal products seafood (n=13; 3.8%) was 43 
underrepresented compared to poultry (103; 30.2%), meat (121; 35.5%) and vegetables (104; 44 
30.5%). The number of seafood meals increased three years later (n=20; 6.3%) vegetable meals 45 
remained the largest contributor to the market (115; 36.4%) with meat (99; 31.3%) and poultry (82; 46 
26.0%) both contributing slightly less than previously. Seafood-based meals provided significantly 47 
higher energy (83.0 kcal), protein (4.6g), and total fat (3.2g) than vegetable (68kcal, 2.7g, 1.9g), 48 
meat (66kcal, 3.0g, 2.1g) and poultry-based meals (66kcal, 3.0g, 2.1g) and higher saturated fat 49 
(1.3g) than poultry (0.4g) and vegetable-based (0.6g) meals (all per100g) which may be attributed 50 
to additional dairy ingredients. Parents who predominantly use commercial products to wean their 51 
infant may face challenges in sourcing a range of seafood products to enable the introduction of this 52 
food into the diet of their infant. 53 
 54 
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INTRODUCTION 58 
The infant food industry has expanded rapidly in the last decade with an increasingly extensive 59 
range of products sold across all early years’ feeding stages. In recent years, the Diet and Nutrition 60 
Survey of Infants and Young Children (Public Health England and Food Standards Agency 2014) 61 
identified that 50% of UK infants aged 4 to 11 months had consumed commercial infant meat and 62 
fish-based foods over a 4-day period. During the first few months of complementary feeding (4-6 63 
months) the survey concluded that 36% of the infants “always” or “almost always” ate a 64 
commercially prepared infant meal for the main meal of day. This decreased to 5% at 12-18 months 65 
where over two thirds (63%) of toddlers were said to eat the same food as their parents (Department 66 
of Health 2011, Scottish Government 2011). The vast availability of commercial infant food 67 
products provides parents with a convenient alternative to home-cooked family meals (Synott et al. 68 
2007, Maguire, Owens & Simon 2004) and despite the fact that homemade food is often seen as the 69 
ideal option, commercial foods can provide a variety of flavours to help identify and develop 70 
infants’ preferences (Hoddinott et al. 2010).  71 
 72 
Infancy and early childhood has been shown to be a key period for the development of taste and 73 
future eating habits (Birch et al. 1990, Birch, Fisher 1998, Sullivan, Birch 1994). It has been 74 
suggested that under-exposure to foods or food groups during early childhood may impact on 75 
acceptance of these foods in later life (Birch et al. 1998) and that repeated exposure is required 76 
(Caton et al. 2014). A child’s exposure to new tastes begins during the introduction to solid foods, 77 
also known as complementary feeding. This is the period in which breast milk is no longer able to 78 
solely provide an infant’s nutritional needs and is recommended that it should not begin before six 79 
months of age (World Health Organization 2001).  80 
 81 
By the age of one year infants should be consuming a varied diet providing a balance of nutrients 82 
similar to that recommended for the general population (NHS Health Scotland 2010). This diet 83 
should progress towards achieving the guideline recommendations that people should eat at least 84 
two portions of fish per week with one portion being oily fish (Scottish Government 2013a, 85 
Scientific Advisory Committee on Nutrition 2004). 86 
 87 
Fish (seafood) has long been advocated as a vital component of a healthy, balanced diet by 88 
providing essential nutrients, polyunsaturated fatty acids, and lower saturated fat than other animal 89 
sources. The inclusion of essential omega-3 fatty acid, docosahexaenoic acid (DHA), in seafood has 90 
been shown to be important for brain and neural development (Innis 2007) and higher seafood 91 
consumption in adults has been associated as a marker of health consciousness (Altekruse et al. 92 
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1995) and healthy dietary patterns in individuals (Trondsen et al. 2004). By including seafood into a 93 
child’s diet we can develop preferences that aide healthy dietary patterns into later childhood and 94 
adulthood. The availability of suitable infant seafood meal options may contribute to the under-95 
exposure to seafood in this age-group and could affect their current and future acceptance of this 96 
distinctive flavour. Despite previous research comparing the nutritional composition of commercial 97 
pre-prepared products to breast milk and home-cooked meals (Garcia et al. 2013) there is a lack of 98 
evidence for the availability and nutritional suitability of seafood-based commercial meals. The 99 
primary objective of this research was to investigate the availability and nutritional content of 100 
seafood in pre-prepared main meal food products aimed towards early years feeding stages in 101 
comparison to other main meal products. 102 
 103 
MATERIALS AND METHODS 104 
Data Collection 105 
A search of United Kingdom (UK) online infant food stores, supermarkets; - Asda; Tesco; 106 
Morrisons; Sainsburys; Aldi; Lidl, and non-food retailers; - Boots and Superdrug, was conducted to 107 
identify manufacturers of pre-prepared infant and toddler main meal products between September 108 
and December 2012. Only pre-prepared main meal (savoury) products aimed towards the early 109 
years feeding were included for analysis. Breakfast, dessert, formula milk, snacks, finger foods and 110 
products aimed towards children aged five years and older were excluded from this investigation. 111 
Details of each product were identified from the manufacturer’s own websites and by viewing 112 
products in store. Where no information was available direct enquiry to the manufacturer was 113 
carried out and additional product details were provided by email. An updated search of product 114 
availability was conducted in January 2015 to investigate any changes or growth of the market. 115 
 116 
Product names were used to categorise the primary food type within each meal i.e. vegetable, 117 
poultry (chicken and turkey), meat (beef, lamb, pork), and seafood-based (fish and shellfish). 118 
Vegetables contributed to many of the products however vegetable-based meals were categorised as 119 
meals with no other primary food type(s) present. Details of the recommended age, nutritional 120 
composition, ingredients and their contribution in the products were collected from product labels, 121 
manufacturers’ websites or through personal communication with manufacturers. 122 
 123 
A number of products had nutrient labels which stated ‘trace’, for example salt, these were 124 
designated 0.05g/100g to enable analysis. According to the Food Standards Agency’s Guidance 125 
notes on nutrition labelling, ‘trace’ can be used when values are below 0.1g/100g and values 126 
between 0.05g and 0.15g may be rounded to 0.05g (Food Standards Agency 1999). 127 
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Data Analysis 128 
The proportional contribution of seafood-based products was compared to non-seafood based main 129 
meal products. Data was not normally distributed thus the non-parametric Mann-Whitney U Test 130 
was conducted to examine and compare the nutritional content per 100g between each food type. P-131 
values <0.05 were considered statistically signiﬁcant. Statistical analysis was conducted using IBM 132 
SPSS Statistics 21 software (IBM Corp 2013).  133 
RESULTS 134 
General Characteristics 135 
Fourteen manufacturers were initially identified but two were excluded from the study as the 136 
product ranges only included breakfast and dessert-based products or were aimed towards children 137 
five years and over.  138 
 139 
Three hundred and forty one main meal products were identified. Seafood-based main meal 140 
products contributed 3.8% (n=13) of the total available products compared with poultry (30.2%), 141 
meat (35.5%), and vegetable-based (30.5%) products.  A review conducted in January 2015 142 
identified that seafood production in commercial infant meals increased to 6.3% (n=20), whilst 143 
poultry meals contributed 26.0% (n=82), meat 31.3% (n=99) and vegetables meals 36.4% (n=115).  144 
Over two thirds (n=8) of the identified manufacturers produced seafood-based products with an 145 
average of 1.1 seafood meals per manufacturer and each manufacturer producing no more than two 146 
seafood products (Table 1). This increased to an average of 2.5 seafood meals in 2015 with an 147 
overall decrease in the market with four manufacturers no longer selling any main meal products 148 
within the UK. Over the past three years, all except one manufacturer increased the number of 149 
seafood meals. Boots Baby Organic and Hipp Organic introduced one and three seafood meals 150 
(respectively) to their production range and the main meal market. 151 
  152 
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Table 1: Absolute number and percentage contribution of seafood-based main meal products.  153 
 
Manufacturer 
 
Number of main 
meal products in 
2012 (percentage 
contribution to 
total main meal 
range) 
(n=341) 
Number of 
seafood-based 
products in 2012 
(percentage 
contribution to the 
manufacturers 
range) 
(n=13) 
Number of main 
meal products in 
2015 (percentage 
contribution to 
total main meal 
range) 
(n=316) 
Number of 
seafood-based 
products in 2015 
(percentage 
contribution to the 
manufacturers 
range) 
(n=20) 
Annabel Karmel 10 (2.9) 1 (10.0) 17 (5.4) 2 (11.8) 
Asda’s Little Angels 12 (3.5) 1(8.3) - - 
Boots Own/ Boots 
Baby Organic 
24 (7.0) 0 (0.0) 24 (7.6) 1 (4.2) 
Cow and Gate 48 (14.1) 3 (6.3) 61(19.3) 5 (8.2) 
Ella’s Kitchen 27 (7.9) 2 (7.4) 52 (16.5) 3 (5.8) 
Heinz 70 (20.5) 1 (1.4) 59 (18.7) 3 (5.1) 
Hipp Organic 52 (15.3) 0 (0.0) 69 (21.8) 3 (4.4) 
Holle 15 (4.4) 0 (0.0) 18 (5.7) 0 (0.0) 
Little Dish 12 (3.5) 2 (16.7) 16 (5.1) 3 (18.8) 
Mumtaz 7 (2.1) 0 (0.0) - - 
Organix 44 (12.9) 1 (2.3) - - 
Plum Organic 20 (5.9) 2 (10.0) - - 
 154 
Product availability across early years’ stages 155 
Four early years’ feeding stages were classified from the manufacturers’ product recommended age; 156 
- stage 1: 4-6 months; stage 2: 7+ months; stage 3: 10+ months; and stage 4: 12+ months. 157 
Manufacturers produced a higher number of main meal products (68.9% of products) aimed at the 158 
first two early years’ stages (31.1% and 37.8% respectively) compared with the latter two stages 159 
(17.3% and 13.8% respectively). Vegetable-based products were predominant at stage 1 with lower 160 
and relatively equal contributions from poultry and meat products (Figure 1). However at stage 2 161 
vegetable-based products were displaced by poultry and meat-based meals and at stage 3 there was 162 
an overall reduction in the total number of products which continued towards stage 4. Throughout 163 
all stages seafood-based meals consistently had the lowest number of products. 164 
 165 
  166 
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 167 
 Figure 1: The absolute number of main meal products of each food type across the  168 
 stages of early years feeding. 169 
 170 
Seafood-based Meals 171 
Three varieties of seafood were included within the seafood meals, tuna (n=4), salmon (n=9), and 172 
cod (n=2) but cod was only used in combination with salmon. The seafood-based meals were 173 
combined with pasta (n=4), rice (n=2), potatoes (n=1), or as a fish pie/bake (n=6) option. 174 
An increase in the variety of seafood species used within commercial meals is evident from the 175 
2015 review, revealing that pollack (n=5), sole (n=1) and hake (n=1) species were additionally used 176 
and that seafood-based meals were also combined with vegetables (only) or as fish cakes in addition 177 
to previous accompaniments. 178 
 179 
Nutritional Content of Main Meals 180 
Seafood-based main meals showed significantly higher energy (83.0 kcal/100g) and total fat 181 
(3.2g/100g) contents than their poultry (66.0 kcal, 2.1g/100g), meat (66.0 kcal, 2.0g/100g) and 182 
vegetable-based (68.0 kcal, 1.9g/100g) counterparts (p≤0.012) and significantly higher saturated fat 183 
content (1.3g/100g;) than both poultry (0.4g/100g) and vegetable-based (0.6g/100g) meals 184 
(p≤0.020) (Table 2). In addition, seafood-based meals contained significantly higher protein 185 
(4.6g/100g) contents compared to all other food types (p≤0.001) whilst vegetable meals contained 186 
significantly lower protein (2.7g/100g) content than both poultry (3.0g/100g) and meat (3.1g/100g) 187 
(p≤0.001). Vegetable-based meals contained significantly higher carbohydrate (9.4g/100g), fibre 188 
(1.9g/100g), and sugars (3.0g/100g) contents compared to all other food types (p≤0.048) whilst 189 
seafood contained significantly lower sugars (1.5g/100g) in comparison to poultry (2.0g/100g) and 190 
meat (2.1g/100g) (p≤0.033) (Table 2). There were no significant differences in salt content between 191 
the different food types (0.1g/100g; p=0.845) (Table 2). 192 
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Ingredient contribution 193 
Ingredients of main meal products were investigated to identify the contribution of each main food 194 
type to the product. The mean percentage contribution of seafood in the seafood-based main meal 195 
products (11.6%) was higher than that of poultry (9.4%) and meat (9%) but lower than that of 196 
vegetable-based meals (52%). 197 
 198 
On further investigation of the seafood-based products, eight of the 13 products contained dairy 199 
products (milk and/or cheese) within the list of ingredients (mean dairy contribution of 33.8% per 200 
product), those of which did not contain dairy contained high levels of vegetables (mean vegetable 201 
contribution of 44.6% per product). Despite a small sample size within the non-dairy seafood meal 202 
group, non-parametric comparative analysis indicates that non-dairy seafood meals contained less 203 
energy (72.0 kcal/100g; p≤0.019), protein (4.2g/100g; p≤0.006), total fat (1.9g/100g; p≤0.011), and 204 
saturated fat (0.3g/100g; p≤0.002) than their dairy-based counterparts producing nutritional contents 205 
more similar to poultry, meat and vegetable-based meals (Table 2). In addition, non-dairy seafood 206 
meals contained significantly more protein (4.2g/100g; p=0.022) and significantly lower sugars 207 
(1.1g/100g; p=0.031) than vegetable-based meals and significantly lower saturated fat content 208 
(0.3g/100g) than meat products (p=0.017).  209 
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Table 2: The nutritional content of commercial main meal products by the different food types. 210 
 
 
Nutrient 
Food Type 
 
Poultry 
(P) 
(n=103) 
 
Meat 
(M) 
(n=121) 
 
Vegetable 
(V) 
(n=104) 
 
Seafood 
(S) 
(n=13) 
 
Dairy Seafood  
(D) 
(n=8) 
Non-Dairy 
Seafood 
(ND) 
(n=5) 
 
 
Post Hoc Comparisona 
    
Energy (kcal) 66.0 
(31.0, 413.0) 
66.0 
(40.0, 193.0) 
68.0 
(30.0, 422.0) 
83.0 
(66.0, 190.0) 
94.5 
(74.0, 190.0) 
72.0 
(66.0, 86.0) 
S>V,M,P; D>ND 
Total 
Carbohydrate 
(g) 
8.4 
(3.4, 68.6) 
8.1 
(5.1, 24.4) 
9.4 
(4.6, 70.5) 
8.9 
(1.3, 11.2) 
9.0 
(1.3, 11.2) 
9.1 
(8.9, 9.3) 
V>S,P,M 
Sugar (g) 2.0 
(0.4, 12.2) 
2.1 
(0.1, 9.7) 
3.0 
(0.5, 13.8) 
1.5 
(0.6, 3.9) 
1.8 
(0.6, 3.6) 
1.1 
(0.8, 3.9) 
V>M,P>S; V>ND 
% energy from 
sugars 
12.1 12.7 17.7 7.2 7.6 6.1  
Fibre (g) 1.4 
(0.3, 4.4) 
1.5 
(0.1, 3.8) 
1.9 
(0.3, 5.6) 
1.3 
(0.3, 6.5) 
1.4 
(0.2, 2.9) 
1.7 
(0.9, 2.9) 
V>M,P,S 
Protein (g) 3.0 
(2.0, 16.2) 
3.1 
(1.9, 11.2) 
2.7 
(0.5, 16.8) 
4.6 
(3.1, 13.1) 
5.9 
(4.3, 13.1) 
4.2 
(3.1, 4.6) 
S>P,M>V; D>ND>V 
Total Fat (g) 2.1 
(0.2, 9.1) 
2.0 
(0.5, 10.4) 
1.9 
(0.0, 10.6) 
3.2 
(1.8, 10.5) 
4.5 
(2.3, 10.5) 
1.9 
(1.8, 3.7) 
S>P,M,V; D>ND 
% energy from 
total fat 
28.6 27.3 25.2 34.7 42.9 23.8  
Saturated Fat (g) 0.4 
(0.1, 4.2) 
0.6 
(0.1, 5.9) 
0.6 
(0.0, 4.8) 
1.3 
(0.3, 6.5) 
2.6 
(1.3, 6.5) 
0.3 
(0.3, 0.6) 
S>V,P; M>P; D>ND; M 
>ND 
% energy from 
saturated fat 
5.5 8.2 7.9 14.1 24.8 3.8  
Salt (g) 0.1 
(0.0, 1.3) 
0.1 
(0.0, 2.0) 
0.1 
(0.0, 1.8) 
0.1 
(0.1, 0.3) 
0.2 
(0.1, 0.3) 
0.1 
(0.1, 0.1) 
 
Data are median and minimum and maximum range for nutrient content per 100g of product. 211 
a Presence of ‘>’ in post hoc comparison indicates a significant difference at p<0.05 between groups.  212 
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DISCUSSION 213 
During early years feeding, the recommendations are that cereals, fruit and vegetable purees 214 
are the ideal first taste accompaniment to an infant’s milk diet followed by the introduction of 215 
poultry, meat and seafood to improve digestive development and to minimise risk of allergies 216 
(NHS Health Scotland 2010). Vegetable-based main meals are the leading product type in the 217 
first stage of early years feeding (4-6 months) supporting findings from previous research 218 
(Hurley, Black 2010) and first taste recommendations (NHS Health Scotland 2010),  219 
mirroring recorded consumption patterns (Public Health England and Food Standards Agency 220 
2014). The large contribution of poultry and meat-based main meals apparent in the stage 2 221 
market denotes the replacement of the lower energy and protein vegetable-based meals for 222 
the higher energy and protein of poultry, meat and seafood meals required for the growing 223 
infant. The limited range of main meals available at the later stages of early years’ feeding 224 
reflects the lower use by parents for specialised, commercial infant meals from 12-18 months 225 
(Public Health England and Food Standards Agency 2014). The growing infant may now 226 
have developed taste preferences and habits, which parents believe can be attained from 227 
shared family meals (Food Standards Agency 2002). 228 
 229 
The initial limited range of seafood species used in commercial infant foods has grown over 230 
the past few years from including only tuna, salmon and cod to additionally including 231 
pollack, hake and sole. These findings mirror those of the European Commission which 232 
indicate these species (except sole) are within the top seven consumed fish species within the 233 
European Union (EU) (European Commission 2014). It is encouraging to see an increase in 234 
the number of seafood-based meals available in the commercial infant market however we 235 
still see a limited number of options compared to other meat types. Manufacturers should be 236 
encouraged to keep introducing more seafood options into their market range to meet their 237 
ranges of poultry and meat-based meals. Brand buying based on an infant’s acceptance, 238 
availability, personal preference (McEwen 2005) quality and price (Maguire, Owens & 239 
Simon 2004, Harris 1997) can further augment the lack of available commercial seafood meal 240 
options. This brand buying could in turn hamper seafood introduction during taste 241 
development stages, contributing to the low seafood consumption rates in pre-school and 242 
school age children currently evident in the UK (Department of Health 2011, Scottish 243 
Government 2011). Despite a growth in the availability of commercial seafood-based infant 244 
meals, the limited infant range may reflect a lack of consumer demand, a trend following that 245 
of the adult population (Public Health England and Food Standards Agency 2014, Scottish 246 
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Government 2012). It could be suggested that parents may be imparting their own aversion to 247 
seafood and food preferences on their infant by failing to offer this food (McManus et al. 248 
2007, Neale et al. 2012). It should also be considered that the organoleptic properties of 249 
seafood may be a strong barrier to food selection and preferences (McManus et al. 2007, 250 
Neale et al. 2012, Leek, Maddock & Foxall 2000) contributing to the avoidance of seafood 251 
meals and therefore requires further investigation. 252 
 253 
Understandably growing infants require complementary foods which are energy dense, 254 
providing plentiful kilocalories per gram of food. The World Health Organization’s (WHO) 255 
guiding principles in complementary feeding (World Health Organization 2009) stipulate that 256 
infants aged 6-8 months require an additional 67-100kcal per meal (based on 200 total kcal 257 
across 2-3 meals per day recommendations) from solid foods.  Infants aged 9-11 months 258 
require 75-100kcal per meal (300kcal total across 3-4 meals per day), and infants aged 12-23 259 
months require an additional 138-183kcal per meal (550kcal total across 3-4 meals per day). 260 
It is evident that the commercial main meals investigated provide adequate energy levels with 261 
seafood-based meals being the most energy dense. Seafood-based products also achieve 30% 262 
(8% higher than that of poultry and meat) of an infant’s protein reference nutrient intake 263 
(RNI) even without the presence of dairy (based on average RNI of 13.95g per day for infants 264 
aged 4-24 months (Department of Health 1994)) which may help to achieve essential dietary 265 
requirements. These findings complement previous UK findings that commercial infant foods 266 
exceed the RNI for protein (Zand et al. 2012a, Zand et al. 2012b). The findings of this study 267 
indicate that seafood-based meals alone contain sugar levels below the recommended <10% 268 
of energy from sugars for children (Scottish Government 1996; World Health Organization 269 
2009; Garcia et al. 2013) 270 
 271 
Despite health campaigns urging the reduction of fat and saturated fat in the daily 272 
consumption of the adult population (Scottish Government 2013b) fat is required by infants 273 
for essential growth and nourishment and to help meet high energy demands (World Health 274 
Organization 2003). The high prevalence of dairy products can be seen to influence the 275 
percentage of energy from fat in seafood meals. Less than 35% of energy from fat was 276 
evident in these meals however the presence of dairy contributed to excessive energy from 277 
saturated fats surpassing dietary recommendations that energy from saturated fats should be 278 
no more than 11% (Scottish Government 1996). Parents are encouraged to include a 279 
nutritiously balanced diet which contains fat and are advised that implementing a low-fat diet 280 
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should not occur until the child is two years of age (Department of Health 1994).  However, it 281 
should be considered that to help combat obesity we need infants to develop healthy dietary 282 
patterns which they take into adulthood. Manufacturers need to be encouraged to replace 283 
current high-fat dairy ingredients for more lower-fat alternatives. This will help provide 284 
parents with a larger range of lower saturated fat, non-dairy commercial seafood meals which 285 
rivals poultry, meat and even vegetable-based meals for low saturated fat contents. 286 
 287 
The tendency of the commercial seafood meal market to be high in saturated fat may deter 288 
health conscious parents (Harris 1997) from purchasing these meals for their infant thus 289 
reducing their seafood meal options further. However, currently unpublished qualitative work 290 
by the authors reveals that the aversion to seafood-based meals may come from the parent’s 291 
perception of an infant’s taste preferences rather than nutritional composition (Carstairs, 292 
Marais & Kiezebrink In preparation). By continually exposing children to seafood varieties 293 
parents will provide an increased opportunity for the acceptance of this flavour to occur.  294 
 295 
Contrary to Garcia et al’s (2013) conclusion that commercial foods are unsuitable to serve the 296 
intended purpose of providing additional nutrients to the milk diet, our findings indicate that 297 
main meal products, in particular seafood-based meals, are energy dense options that meet 298 
early years recommendations (World Health Organization 2009). The study by Garcia et al 299 
did however compare nutrient content of ready-made foods to breast and formula milks as 300 
well as a home-cooked comparator meal (Garcia et al. 2013) and not to dietary 301 
recommendations as in our study. We conclude that caution should be conveyed to parents 302 
who predominantly use commercial products to wean their infant due to the high prevalence 303 
of energy from sugars within vegetable, poultry and meat-based meals, and due to the high 304 
amount of energy derived from saturated fats in dairy-based seafood meals. 305 
 306 
We assumed that parents select meal options for their infant based on the name of the product 307 
and so the classification of meal food types was based on the name of the product and not on 308 
the full ingredient content. Our analysis was interested in looking at the nutritional 309 
information provided to consumers using on-product nutrition labels. It is important to note 310 
nutrient analysis was not conducted in this study and discrepancies may exist in the nutrient 311 
composition of the meals (Kanzler, Lammer & Wagner 2015). However, despite evidence 312 
identifying that commercial ready-to-feed baby meals contain variations between actual and 313 
declared nutrient concentrations (Zand et al. 2012b), nutritional composition information on 314 
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product labels is permitted to vary providing they comply with regulatory recommendations 315 
(The Commission of European Communities 2006). This study did not investigate full 316 
micronutrient composition or the inclusion of artificial preservatives, flavourings, colourings, 317 
or stabilizers. These are important aspects to consider in the overall healthiness and 318 
acceptability of the meals. Sensory appeal of the main meal products was not examined in 319 
this study and it must be acknowledged that these factors will play an important role in the 320 
selection and consumption of these products. 321 
 322 
A structured review of the commercially available main meal food products reveals a limited 323 
range of seafood-based meals available across the early years’ stages. The presence of dairy 324 
products in seafood-based meals significantly contribute to the nutritional composition of 325 
these meals resulting in conflicting high saturated fat contents in this otherwise energy and 326 
protein dense meal option. Parents who predominantly use commercial products to wean their 327 
infant are likely to face challenges in sourcing a range of products to enable the inclusion of 328 
seafood, which is likely to hinder the introduction of this food into the diet of their infant. 329 
Health practitioners should encourage parents to regularly and continually introduce different 330 
seafood species to their infant throughout the early years’ stages to reduce potential 331 
consequences of avoiding this omega-rich food.  332 
 14 
 
 333 
 334 
 335 
 336 
 337 
 338 
  339 
Key Messages  
 Parents who predominantly wean their infant using commercial infant 
meals will be challenged by a limited availability and range of seafood-
based meals 
 Energy dense commercial seafood-based meals benefit from high protein 
contents whilst containing low levels of sugars.  
 Infants who are predominantly given commercial seafood-based infant 
meals may be exposed to high saturated fat levels from additional dairy 
ingredients. 
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